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Report to Michigan Oversight Committee of Michigan Legislature
December 2, 2014

I, Donald Hillman, Ph.D., Professor Emeritus, Animal Science, Michigan State
University, have helped over 100 farmers with problems from stray voltage and together with co-
authers have proven (peer reviewed, 1) that the Michigan Public Service
Commission and the power companies measure only Vp (Voltage peak) current, not Vp-p
(Voltage peak-peak). Therefore they miss half or more of the radiation (8 it 2).

My first experience with Smart Meters was in April of 2012 when a farmer who had been
involved in 2 Stray Voltage Court Cases, winning both, and who suffers from Thyroid Cancer
came to my home and told me of his soon-to-be granddaughter who would be fine at her
grandmother’s home in Haslett, ML, but became erratic when in her own playroom & bedroom in
Ferndale, MI. He asked me if I thought it might be “Stray Voltage.” I was ill at the time, so |
told him to take my measuring instruments and filters and find out! The little girl’s thyroid
according to Beaumont Hospital had become inactive! This Case was reported in my article,
Effects of Extraneous Electricity on Dairy Cattle, Other Animals, and Humans - A Guide
for Dairymen, Veterinarians, and Investigators of Stray Voltage (See Ex hiti‘a) It has been
peer reviewed, and is In Print by SciTechnol in their Journal of Veterinary Science & Medical
Diagnosis. Recently during an educational meeting on Smart Meters at the Hannah Community
Center in East Lansing, Michigan, I measured 1208 G-S frequencies and demonstrated filtering

with a G-S Filter as used in Exhibit 3.

Since my retirement from Michigan State University in 1982, I have been continually
called to measure dirty electricity. It has been hard on my health, I have had 2 quad-ruple by-
pass surgeries, diabetes, surgery on both eyes for pressure build-up, prostate cancer, a stroke, and
cancer on the lower eyelids of both eyes. My stroke occurred while measuring radiation, October
23, 2012, from Smart Meters at 4 homes in Ann Arbor, MI.

[ worked with Attorney General Michael Moody in MPSC Case # 11684 and his briefs
and exceptions to Judge Nickerson were excellent. He reported the problem accurately, but the
MPSC voted him down. Attorney General Bill Schuette has “argued that residential customers
should be given a meaningful and fair opportunity to opt out of having a smart meter installed
without being penalized by unwarranted and excessive charges.” (See Exhibit 4)

Finally, the American Academy of Environmenta] Medicine has been studying and
treating the effects of the environment on health for over 50 years and have prepared a Human

Health Position Paper Summary (See Exhibit 5). Please read it and take the required action to
make our State more healthy by your prompt action!

Respectfully submitted,
MW

Donald Hillman, Ph.D.
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HICHLIGHTS

» Dairy cows were sensirive to earth currents from neutral-to-ground circuir outlers,
» Clamp-on ammeters on grounded-Y down grounds give quick current readings,

Article history:
Received 8 November 2012 Pere as the actionable limit for utilities to respond to complaints of unconirolled voltage. This study clearly
Rf.cei‘/ed i revised form 21 December 2012 shows that the actionable leve] should be reduced to 10 my D-p (peak-to-peak), which is 140 tirnes less
::i;izgﬁ ﬁlg?:gier iz than the current standard. Dairy farmer tomplaints that anjmal behavior and milk production were affected

by electrical shocks below adopted standards were nvestigated on 12 farms in Wisconsin, Michigan, and Min-

I\<.vword s nesota. Milk production per cow was determined from daily tank-weight pickup and number of cows milked.
Transients Number of transien( CVents, transients, voltage P-p, waveform phase angle degree, sags, and sag-Vrms were
Harmenics meastred from eveny recorders plugged intg milk house walj outlets. Data from 1705 cows and 939 dara
EMF voitage p-p points were analyzed by multiherd least-squares multiple regression and SAS-ANOVA statistical programs.
Power quatity In five herds for 517 days, milk/cow;day decreased — 0.0281 kg/transient evVent as transient events increased
Milk production from 0 to 122/day (P< 0.02). Negative effects on mi!k/cow,/day from event recorder measurements were

Dairy farms significant for eight independent electrical variables. Step-potential voltage and frequency of earthy currents

were measured by oscilloscope from metal plates grouted into the floor of milking stalls. Milk decreased as
number of 3rd, 5th, 7th, 21st, 28th, and 42nd harmonics and the sum of triplen harmonics {3rd, 9th, I5th,
21st, 27th, 33rd. and 39th) increased/day (P<0.003). Evenr recorder transient events were positive| y correlat-
ed with oscil loscope average V p-p event readings. Steps;/min counted from videotapes of 3 dancing cow with
110 contact to metal in the barnyard were correlated with non-sinusoidal 8.1 to 14.6 mv p-p impulses recorded
by oscilloscope for 5 min from EKG patches on legs. PUC standards and use of 500-Ohm resistors in test circuits
underestimate effects of non-sinusoidal, higher frequency voltage/current common on rural power lines,

© 2013 Elsevier BV, All rights reserved.

1. Introduction

* There are na conflicts of interest. No funding has been recewved for any part of this
work.
* Corresponding author at- Michigan State University, 750 Berkshire Lane, East Lansing,
M 48823, United States. Te 1 517 351 9561
E-mail uddresses: D i

Uncontrolled electric current injected into the earth in a Grounded-
Wye Distribution System (commonly called “Stray Voltage™), NEV
(neutral-to-earth voltage), N-GV { Reutral-to-ground voltage), or tingle
i.com (D, Hillman), voltage has been the subject of controversy berween dairy farmers,

013 Elsevier BV, Afl rights reserved,
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where exposure may be lifetime, constant, variabie in magnitude and
frequency, and sunken resources are Hmited.

Increases of primary neutral currens flow into the grounded neg-
tral network {ipy) by primary neutral current from a neighboring
farm and primary neutral current from on-farm loads was described
by Custafson - Secondary neutral current aue to un-
balanced on-farm Inads, interconnection of equipment and circuir

eutral conductors, wiring faults, poor connectors, improper use of
neutral conductors, and tree branches brushing power distribution
tines may each contribute to increased neutral-to-earth transient
and harmonic currents in the livestock environment,

Resuits of the present study confirm 2 1980 report that low-level
neutral-to-ground voltages and transients are & significant problem
in some milking areas, And, jumpiness, kicking, refusal of some cows
to enter the milking parior, and reduced milk production are some
manifestations of the problem /¢ L 19803

Polk (200713, one of the science advisors o the Minnesota Public
ilities Commission, using the science advisor's data (
1988 ) shows considerable scatrer of milk/cow/day when step voitage
was less than 0.1 v {10 mV}, but a linear relationship berween milk/
cow/day and step voltage above 9 my. He noted that when one con-
siders only the V-Iy {voltage at low electric use} above 9 mv the cor-
relation coefficient between milk/cow/day and V-ln becomes + 0994,
However, because of the small number of farms, 3 over S mV, the
P-value becomes 0.069. Also, on three farms where step voltage was
8 mV or larger, the value of mill/cow/day decreased linearly with
soil resistivity 1o current, Results of the present study, when number
of transients, frequency of impulses, and the numper of harmonics
per day are considered, support the position of Polk that 10 mv
peak o peak is a critical voliage level on some farms.

Exposure of cows under controlled laboratory conditions wa
10 kV/im, 80-Hz electric field and a uniform horizontal magnetic
field of 30 4T {micro eslaj for 28 days, has shown physiological effects
that are potentially adverse 1839 ¢
Hfound a significant increase in quinelinic acid and a trend fo-
wards an increase in Uryptophan in cerebrospinal Auid consistent with
a weakening of the blood-brain barrier due o exposure o the electric
and magnetic fields, & at 1 also found decreased con-
centrations of magnesium and increased concentrations of calcium
and phosphorus in blosd plasma and decreased concentrations of
ron and manganese in cerebrospinal fuid of dairy cows and heifers
exposed to 66 Hz, 10 kV/m electrie fields, and 30 #T magnetic felds,
Milkc decreased 5.97%, fat-corrected milk decreased 13.78% milk far
vield decreased 16.30%, while feed dry matter intake increased 4.75%
during 28-day reversal trials with 16 mid-lactation cows at McGili
University, Quebec, Ca ! i - Groups were alternated:
1st period current OIE-On-0ff, 2nd period On-Of-On for each 28-day
period 5o cows were exposed for 84 days, toral. Results were different
than a previous trial during which milk fat was higher from exposed
COws compared to unexposed. The large difference in fat secreted in
milk by exposed cows hag not been explained {Bu ! 35
However, fat secretion in milk from electrically charged cows was
lower than from unexposed controls in four of five experiment-station
reports of effects of electricity on dairy cows (G it et

(R
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Observations in the present study indicate that step-potential
tow-contact current in milking stalls was sufficient o cause cattle
to Hit their feet to avoid electric shock from the floor or ground, and
to decrease milk production without confacting metal, e.g., water
bowls, feeders, or stall pipes. Thus, the assumption that cows are af
fected by electricity because they are repelled from shacks on water
bowls and metal feeders, ete, may be true. But, the present data
also reveals thar ground currents thar were conducted, or coupled,
through feet and tegs without touching any metal objecrs affected be-
havior (stepping’ and milk production. This concurs with Teports thar
rats exposed o 150 V/em slectric Selds reduced water consumption,

gained Iess weight, and had lower levels of cortise] in biood in 9of 15
trials, aithough Sxposure was through the air, and water was nof
connected to electric circuits (Marino et af, 1877

In contrast, bloed cortisol of cows increased temporarily upon
exposure for a few minutes during or near milking {Seray z
5 furr, 1 USDA 1991). Effects on changes in blood atirenal
steroids over long perinds of exposure and 2 wide range of frequencies
as found on farms have not been reportad bur may cause pituitary-
adrenal fatigue a5 in Addison’'s disease or other impairment of health,

Recent discovery of the effect of external electric fields on mem-
brane harmonic oscillations, caused by ions whose collisions with
the membrane surface influence properties of 3 single lipid chain
may be key o understanding electrical effects on cattle
and Romanowski, 1896). Cows depend on microbial fermentation of
ingested feeds to supply acetic, propionic, and butyric acids for ener-
gy and for formation of milk far. Electrochemical effects of modulated
VHF fields on the central nervous system { in et al, 751 may
help explain the significance of cerebrospinal fluid protein and elec-
trolyte (calcium ion) modifications by electric felds in dairy cows
fehard 992). Autonomic Bervous system response,

such as eg}inephﬁne reducing blood flow through the udder of catrle

-

i ge Sy 7. 1984} could explain reduced milk
production but has not been adequately investigated in relation o
electrical shock (Hilima 2007,

A review by California Health Services Department prepared for
the PUC, reveals human health risks from electric and magnetic fields
from power lines in the home or workplace (1 et al., 2 hen
eral( reported that ELF{ extremely low frequency, & Hz}inhi-
bition of differentiation of Friend erythroleukemia cells was dose
dependent on electromagnetic exposure; and because EiF inhibits
the same enzyme in-vitro as phorbal esters, phenobarbital and dioxin,
it falls in the same class of carcinogens that proliferate but do not
cause cancer. Humnan colon cancer celis increased six-fold during ex-
posure to electromagnetic fields n-vitro { o5 et sl &). Electri-
cal exposure disturbed melatonin secretion patterns in blood by the
pineal gland ¢ h : 2), Increased brain cancer and leukemia
among electrical workers (1 g S0 Thomas et al
1987), increased leukemia inn children { i5 and Sa }
and decreased T lymphocytes in power plant workers {1 5 oet al
}indicating a wide range of physiological pathological conditions
have been related to EMF exposure. A higher rate of suicide among
utility electricians and linemen than utility workers not employed in
those jobs, suggests increased risk of mental depression and disturbed
sleep patterns upon chronic exposure to jow frequency electromag-
netic fields (Van ¥ arder 308), and further suggests elec-
tric fleld or electromagnetic field in olvement with central Dervous
system functions {Ea }

itra o al
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4.5 Power quality test meter with true RMS volt peck-peqk

Power guality problems such as harmonics, sags, or swells involve
distortion of the sine wave. The correct measurement tool for a power
quality problem must accurately measure the characteristics of a total
distorted sine wave (G 0, 2002, 2003, 2008).

i 1994, the Wiscongsin SVAT (Stray Voltage Analysis Team), made
the choice th SVAT investigation would include only V p (not v
p-p} readings (Dasho et al, 1994} and this decision was adopted by
the WI Public Service Commission as well as by Minnesota and
Michigan's Public Service Commissions. All three states’ utility commis-
sions measure with instruments such as the SVM-10 and Waverider,
adjusted to read only peak [not pezk to peak) values, thus missing
half of the distorted wave form, giving a false reading. Since the
Midwest USA utiliries’ voltmeters do not read peak-peak values, they
use “average peak” readings, missing the distorted waveforms, and re-
port 25 to 50% below True RMS readings as published in Power Quality
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Primer { v, 20K 4). AFLUKE® 1458 Scopemeter
Series [l instrument was used inour 12-farm study; and it recorded volt-
age, amperage, and frequencies of the compiete sine wave, Acc rding to
Aneshansley, “The combination of equal amounts of 60 and 180 Hz with
different phase shifrs and their lack of SENSitivity to DC biag indicates
that cows are sensitive to peak-to-peak voltages and not peak or rmg”

Many “stray voltage experts” including Public Service Commis-
sions, government officials, and utilities may need 1o update their
measurement techniques and knowledge of measuring tools. Use of
a True RMS clamp-on ammerer o measure AC and De current on
the PN-E { primary neutral-to-earth) down-ground ar the transformer
pole is a simple method 1o determine the source and magnitude of
the grounded-y {Wye} utiliy’s contribution to primary angd second-
ay neuirals of the electrical system,

Use of 2 500-0hm resistor in the volr Meter test cirenit for power
quality effectively eliminates from consideration the electrical power
line harmonics, radiofrequency, and microwave measures that were
found to be harmful in this study and may give misleading or unreiiabie
information to investigators and herd owners, Studies of the effects of
various electrical frequencies and harmonics on animals and humans
and the physiological Drocesses affecting behavior, health, reproduc.
tion, and productivity deserve further amrention,

Resistance on 4 Circuit can he measured with an Ohm meter and
aeed not depend on inaccurare hypothetical 508-Ohm resistance.
£ and G f < oee) reported that 94.6% of COWS were
sensitive to 4 mA or less current. z demonstrated
that for a mouth-to-ali-hooves pathway, 10% of cows had a resistance
R=244 ¢ ¢ Ohm} and 90% hag Resistance =575 1, “In this case, 10%
of the cattje exposed to 1.0V mouth~to-all-hooves shock would re-
ceive a 4.0 mA or Breater shock: whereas 90% of cattle would receive
2 1.9 mA or greater shock” Norell reported rhar specific avoidance re-
sponses were exhihired 13.8% of the time 4 1.0 mA of current, Signif-
fcant increases of Tesponse rates occurred for each 1.0 mA increment
comparison up to 4.0 v 5.0 mA paired test, namely: 2.0 mA — 30% re-
spunse; 3.0 mA=692% 4 mA=823y response, and 5.0 mA = 98.4%

-~ N .

response | 3 i
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4.6 Subsequenr research and related studies

4.6.1. Warer drinking refucignee behavier

Dairy heifers decreased water consumption 32% when the water
trough was charged with 3.0 volts and reduced water consumption
52% when the troughs were charged with 6.0-v G0-Hz power I
Current compared 1o no current {{rak

Cows were reluctant o drinkcwater at all the farms we rested, They
exhibited “lapping with the tongue,” asign of testing the water and re-
luctance to drink. Since water consumption is mandatory for milk Dro-
duction and good health in animals, it mast probably contributed o
the demise of many herds,

The observation thar “OWs were refuctant to drink water on farms
reporting stray voltage angd decreased milk production led to our mea-
SUTing current {20-40 A p-p} in the water on farms Teporting stray
voltage in Michigan. We found that milk production decreased as tran-
sient, harmonic, and o radisfrequency) Currents increased, and as
step-potentisl voltage increased daily. We were not abie to find any
North American agricultural literarure reporting the relevance of f
and MW { microwave frequency) currents Lo dairy cow behavior, heaith,
and milk production Brior o our study 2 H
E <0115 and believe more research on this topicis necessary,
s have ohserved that the fundamental physical Composi-
ton of water can he changed by weak alternating magnetic fislds
at the cyclotron fre uency combined with 3 weak, static de feld

iin, 0 De Hani O} Similar findings were
feported by Abraham Liboff, whils working at the Us, Naval Medi-
cal Research Center in Bethesda, MD, and later as 4 physics professor at

[ L. Hiflman er af, ; Sclence of the Yo Environment 447 {2012) 300-514

Oakland University Rochester, M1 { i, 1985 jetal 1987y
and Carl Blackman, at the Us. Environmental Protection Agency
{EPA}, Washington D.C. {Blackm al, 1985), Liboff reported thar
the inorganic fiutrients: caleium, potassium, and magnesium became
immobile in the waler in experiments with mice,

Cows that are genetically capable of producing over 100 1h (50 +kg)
mmilk daily fequire about 70-100 srams er more of calcium secreted in
ik daily, If ingested calej um, potassivm, and magnesium are immobile
iz the metabolic system during electromagnetic €Xposure, Liboffs theory
may explain periparturient hypocalcemia (so-called milk fever}, rumen
stasis, displaced abomasums, and impaired uterine recovery from infec.
tions permitting fajled reproduction and mastitis post-calving, as wel} a¢
decreased water consumption and milk production,

4.6.2. Water lines Frequently carry EMF into homes as well as barns

In 2004, the Lansing Board of Water and Light, Lansing, M1 found
high levels of eleciric current entering the Hillman home and instalied
adielectric coupling on the wateriine to stop the electromagnetic fields
from entering the home {H 2067,

Similar reports of EMF on water lines have peen ¢
Wertheimer et al in studies from 1979 ¢ 1995 (1 ¢
and by Sterzer fz007 in his videg, Beyond Coincidence
of Electrical Pollution,

4.6.3. Hormonic distortion or farm power lines and on substations

Our observations that harmonic frequencies generate elevated
levels of current on the neutral wire of a grounded-wye distribution
SYstem concur with reports of harmonics op utifity substations and
farm power lines, 7 L {18953, an Engineer of psy Energy, Inc.,
Plainfield, IN, er g that “Triplen harmonics, particularly
the 3rd, add in the neutral and have little diversity berween foads,
The higher newurral currents may cause significant problems, Neutra}
o earth voltages will increase near the substations which could in-
crease stray voltage complaints. ... Thig paper provides fundamenral
understanding of triplen harmonic influence on stray voltage and
EMF related o multi-grounded wye electric distribution systems,”
Tran made reference to USDA Publication 696 for Stray voltage prob-
lems on animal farms; bur USpA Pub. 696 contains no information
about harmogics noy frequencies other than 60 Hz,

Similar to Tran's findings, Kansas engineers, measured electric
power harmonics, 2nd through 63rd, on five rurat substations and
Seven farms in Kansas, where maximum THD, ranged from 8.2 (o
34.2% on farms {Lieta 0). Gustafson ¢ P79 In response
to farmer’s complaints, recorded 83 harmonics near a DC transmission
line in Minnesora.

0.

464 é?&ffi&{%eqzzg;’zcy interference on power lines

The coupling of external electromagnetic fields to transmission
lines was described by Albert A, Smith, Jr., a Senior Engineer for Bl
Corporation. The effect of induced currents can range from noise on
communication fines and erfors in digital cireaiss W equipment
damage and even personnel hazards, Some of the more well-known
sources of electromagnetic fields include nearby lightning strikes,
AM, TV and FM broadeast stations; radars: industrial, scientific and
medical {1SA) equipment; automabile ignitions; personne! electro-
static discharge: the esoteric nuclear electromagnetic pulse (NEMP);
and power SUpply noise and switching transients inside electronic
equipment (S - 1985}, Smith's book Hustrates causes and conse-
quences of shielding circuits, spacing of transmission cables, and [EEE
references o research,

4.6.5. Health ang reproduction impaired by EMF exposure

Cows and other animals exposed to electrical stress over long
periods of time develop an analgesic effect, docile, unresponsive o
stress, and may not exhibit 2 physica; reaction to electrical charges.
This opisid effect resulrs from accumulation of dopamine in certain
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sections of the brain. it is excreted In the urine and has been used

25 & marker for electrical stress when other sources of siress an
controlled (: ;
i)
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Failed reproduction was a commen impediment of dairy herds
afflicted with extranecus electricity. Induction of lymphopenia, a com-
mon result of electropathic stress, caused luteal dysfunction in cattle
i { - Retained (L ( corpus luteum) on ovaries isa
COmmon cause of failed estrus in dairy cows {Kristu 21
Failed conception of experimental cows subjected 1o electricity was
often overcome by administration of prostaglanding F2 alpha( Lutalyse}
Lo COWS not pregnant by 50-days POSt-partum in complete lactation
electrical exposure experiments / 592). Lutalyse, which
removes the CL, causes estrus within 120 hours, and may have hiased
experimental effects of voltage on evidence of estrus and reproduction
in some experiments {Shaw Bri 3
Displaced abomasums and rumenitis associated with poor muscle
tone in catile were common on farms with uncontrolled voltage and
is comparable (o the ulcers and gastro-intestinal pain as recognized
symptoms of electropathic stress in humans and other animals (el

A= . Je
Exposure to weak EME resulted in deformed embryos and off.
spring in laboratery animals 11 ! foh'd
2001} and abnormal chick embryos ( ; 5. Muta-
tions of salmonella microbes exposed 1o weak 100-Hz fields could
account for the more common outbreaks of uncommon diseasss and
also raises questions about the effect of EMF on the health of ruminant
microbial populations. Exposure of cows to low-level EMF resulted in
alteration of circadian rhythms and some leukocyre differentiation
antigens compared 1o Unexposed cows (S L2007
Dairy cows on farms and dogs in commercial breeding-for-research
kennels failed 1o conceive when induced current from near power lines
was found on the metal cages near Kalamazon, Michigan (s Fal,
: J. Exposure to induced current increased length of estrus and pro-
gesterone content of blood in tows during 28-day £xposure periods
{ &t $). Repeated acure stress Caused a luteinizing hor-
mone surge to be missing during the follicular phase of ovulation in
dairy heifers st ; : induction of lymphopenia
caused luteal dysfuncton in cartd ; 24} Prolonged
stress affecs estrous cycles and prolactin secretion in sheep (Pry
1

-

st

Ewise, early pregnancy loss and miscarriage of women and poor
quality sperm in men were associated with EXposure (o magnetic
fields i : t 162 ). Chromosomal
abnormalities were in | scytes of humans exposed 1o power fre-
quencies 54). Genetic defecrs occurred in off-
spring of power frequency workers (Noso 3%
Electrical charge and EMF have been shown to proliferate and
exacerbate neurvendocrine stress and cortical hormones in blood of
and in humans / g i
Decreased fibrinogen in blood of cows after three weeks exposure
to ground currents was 2 significant discovery in a Minpesorta farm
herd ! 3. The “low fibrinogen” corresponds o
reports of BDNA SSB {single-strang breaks) and DNA DSy {doubie
strand breaks) in human fibroblast cejis of persons exposed to EME,
using the comet assay for DNA ( sefal 2 3). Nonther-
mal DNA breakage by mobile phone radiation (1800 MHz) in human
fibroblast cells and in transformed GFSH-R17 rar granuiosa cells |
indicates seripus deleterious effects of RF-MF radiation

J-
“The International Agency for Research on Cancer (IARC) has clas-
sified ELF EMF ag ‘possibly car inogenic, 3 classification which neces-
sarily implies that the epidemiological link {e.g. EMF and leukemia}
may be causal and thar directly or indirectly, weak FLF magnetic fields
may promote DNA damage; thar is hey are gencroxie” {

Environment 447 (2013} 500-514 511

G LOllns, 2004}, Report of DNA damage by exposure to low-level
EMF corresponds to the blood chemistry FEPOTts fTom cows (Harrsell
1. in addition, Hartsell et al reported increased lymphocyte
count, decrease of white blood cells, decrease n segmented neutrophils,
decrease in monocyte count, and increased SCC (somatic cell counts) in
milk after cows were exposed to ground current for 17 days.

A relationship of childhood leukemia o 3rd, 5th, and 7th harmonic
{180-420 Hz) currentin the living environment of children was reported
{Kaune er g} Verthelmer & Leeper, 197 Z}. Also, childhood
leukemia was 4.3 times higher among children whose bedrooms regis-
tered 4 mG, [0.4 pT-microTesla) or higher, the threshold breakpoint
chosen, compared tg those with 1.0 mG (0.1 4T) or less in their bed-
rooms in Japan u 2306

KUYy
i & - z:uga,

i
Tl i, Z

has explained the Procrustean Approach
used by standards-setting comimittees and has described irrefutable
experiences of customers suffering from excessive exposure to elec.
fromagnetic felds, including radiation through the wall from Smart
Meters in Victoria, Australia, Michigan's Public Se
is involved in two smart meter cases ( C

H

¥

=4 0, 207 4 )
Since EMF interferes with the autonemic nervous systemn, control
of the heuro-endocrine system which controls essentially all fune.
tions of the body toward homeostasi, lagically a long list of chronic
SYmptoms are possible, and not necessarily the same in EVEry person,
but largely dependent on the individual DNA tolerance or range for the
function or dysfuncrion of a particular organ, tissue, or cell (Bery
e IS TV

i J tested over 100 patients who believed they were
ectrical exposure by challenging them 1o respond to
2800 nT at the floor, 350 BT at the Jevel of the chair seat, of frequen-
cles ranging from 0.1 Hy © 5 kHz. He found that 16% of the patients
responded to 100 percent of the test signals which were repeated
randomly 2 times,

Many signs and sympioms of such human tommon complaints
as chronic fatigue syndrome, fibromyalgia, and mysfascial pain syn-
drome may he taused by toxicities such as eiectr{)hy;}ersensitiviiy
G g 20171}, Flectrical exposure often proliferates and
exacerbates multiple chemical sensitivities (Scarf )

The Electropathic Stress Syndrome is a manifestation of the General
Adaptation Syndrome developed by Dr, Hans Selye, MLD. In SVery as-
pect of stress studied the uniform systems were (1} enlargement of
the adrenal cortex with histological signs of hyperactivity, ( 2} thymic
and lymphatic involution with changes in the blood picture, and
(3} gastrointestinal ulcers, usually accompanied by other manifesta-
tions of shack (5 i L1851 1955}, Selye and colleagues
at the University of Montreal, Quebec, Canada, published some 1500
Teports and 27 books describing a Hfetime of research defining the ef-
fects of stress on animals and man.

EMF proliferates and exacerbates: allergies, asthma, Alzheimer's
disease, brain tumors, strokes, CNS cancer, leukemia, breast, ovarian,
prostate and testicular cancer; heart arrhythmia-atrial fibrillation.
EMF interruprs communication between cells, enzyme action, ATP en-
ergy transfer, and heurcendocrine controt of the autonomic nervous
system, homeostasis; interrupts immune defense, reproduction, neu-
foendocrine response of adrenals, thyroids, gonads, and other glands
as noted above and in the references ( Pl 11

Y]
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3. Conclusions

Dairy cows were sensitive to earth CUITents associated with tran-
sients recorded in neutral-to-ground circuit outlets, from the flsor in
milking stails, and in barn yards of rwelve farms studied. Ground volt-
age as low as 10 mv P-p adversely affected milk production. Step
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potential voltages recorded by osciiloscope from metal plates in the
fioor of cow-stalls and in watering tanks were non-sinusoidal distor-
tions of the 60-Hz waveform having frequencies ranging from the
Ist through the 42nd harmonic, and up to 30 MHz with numerous im-
pulses in overload, exceading the capacity of the oscilioscope. The
quality of electric power on farms and power lines affecting cattle
wias inferior to the 80-Hz steady-state sinusoidal current described
i “stray voltage” laboratory reports PG

Cow's behavior, health, and milk production were negatively re-
sponsive to harmonic distortions of step-potential voliage, suggesting
that utility compliance with [FEE standards on dairy farms needs o
be addressed. Measures of step potential were recorded by battery-
powered oscilloscope while the primary power supply was complete-
ly disconnected from each farm. During this period there were no
detectable changes in spikes on waveforms indicating the inferior
power was from off-farm sources transferred on the neuiral wire,
uninterrupted in a grounded-Wye distribution system.

Power quality varied greatly from farm to farm and day today. Milk
production respenses to changes in power quality varied inversely
with the number of transient events recorded with event recorders,
oscilloscope, and power quality meters. Harmonics often gave better
estimates of electrical effects on milk production than voltage per se.

Peak-to-peak values were correlated with changes in milk produc-
tion which permitted measuring the partial effects of independent
variables of electrical currents on milk preduction using multiple re-
gression analysis in the present research.

Use of a 500-Chm resistor in the volt meter test circuit, for power
quality, effectively eliminates from consideration the electrical mea-
sures that were found to be harmful in this study and may give mislead-
ing or unreliable information investigators and herd owners. Studies
of the effects of various electrical frequencies and harmonics on animals
and humans and the physiological processes affecting behavior, health,
reproduction and productivity deserve further attention.

Because power company employees and public service commis-
sions are unable to find transients and harmonics in stray voltage, it
would be advisable for all of them as well as professors of electricit
to read Barry Kennedy's Power Quality Primer (K .

IEEE-SA, Standards Association Marketing Manager Shuang Yu
announced, 25 April 2011, that the IEFE Standards Board approved
new projects that will limit the injection of harmonic frequencies
inte the public electric transmission system. The release said further:
“Harmonic pollution is 2 growing oroblem caused by the widespread
use of power supplies and other non-linear loads. it can resulf in
power loss and equipment damage and it may alse be related to envi-
ronmental safety issues, Both standards will address harmenic injec-
tion in 60-Hz and 120-V/240-y systems such as those in use in the
United States, Canada, and other regions of the world. Both standards
will also use the IEC SC77A and 1EC 61000-3-12 standards as seed
dotuments.” The IEEE Standards Association should include harmonic
current effects on human and animal health as well as effects on elec-
trical equipment.
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